Treatment of methicillin-resistant Staphylococcus aureus in neonatal mice: lysostaphin versus vancomycin.
S. aureus is a significant cause of late-onset sepsis in neonates. Increasing antibiotic resistance, however, requires additional treatment options. Lysostaphin, an endopeptidase, has that potential. The objective of this study is to compare lysostaphin versus vancomycin against methicillin-resistant Staphylococcus aureus (MRSA) in a neonatal mouse model. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) against MRSA strain USA300 were determined using standard methods. To determine pharmacokinetics, neonatal pups received either vancomycin or lysostaphin intraperitoneal and serum samples were obtained. To evaluate efficacy, pups were infected s.c. and littermates randomized to receive either saline, vancomycin, or lysostaphin intraperitoneal. Pups were observed for survival and growth. Quantitative blood cultures were obtained 24 h after infection. The MIC/MBC for vancomycin and lysostaphin were 0.71/1.19 microg/mL and <0.008/0.015 microg/mL, respectively. Mean lysostaphin concentrations ranged from 2.34 to 8.92 microg/mL. Mean vancomycin concentrations ranged from 1.72 to 11.2 microg/mL. Lysostaphin improved survival compared with placebo (p < 0.00001) and vancomycin (p < 0.03). There was no significant difference in growth among the groups. All treatment regimens resulted in less bacteremia compared with placebo (p < 0.0001). Lysostaphin appears to be more effective than vancomycin in treating MRSA in a neonatal model.